Formation and characterization of spontaneously formed heterokaryons between quail myoblasts and 3T3-L1 preadipocytes: correlation between differential plasticity and degree of differentiation.
Skeletal muscle cells and adipose cells have a close relationship in developmental lineage. Our previous study has shown that the heterokaryons between quail myoblasts and undifferentiated 3T3-L1 cells (preadipocytes) normally differentiated into myotubes, whereas the heterokaryons between myoblasts and differentiated 3T3-L1 cells (adipocytes) failed myogenic differentiation. These results suggest differences between preadipocytes and adipocytes. The purpose of this study was to clarify whether preadipocytes have flexibility in differentiation before terminal adipose differentiation. Presumptive quail myoblasts transformed with a temperature-sensitive mutant of Rous sarcoma virus (QM-RSV cells) and mouse 3T3-L1 cells (either preadipocytes or adipocytes) were co-cultured for 48 h under conditions allowing myogenic differentiation. On co-culture between myoblasts and undifferentiated 3T3-L1 cells, heterokaryotic myotubes formed spontaneously, but not on co-culture with differentiated 3T3-L1 cells. In addition, the heterokaryotic myotubes expressed mouse myogenin derived from the 3T3-L1 cell gene. Our previous study indicated that the fusion sensitivity of differentiating myoblasts change with decreasing cholesterol of the cell membrane during myoblast fusion. Thus we compared the level of membrane cholesterol between undifferentiated and differentiated 3T3-L1 cells. The result showed that the level of membrane cholesterol in 3T3-L1 cells increases during adipose differentiation. Corresponding to the increase in membrane cholesterol content, differentiated 3T3-L1 cells had lower sensitivity to HVJ (Sendai virus)-mediated cell fusion than undifferentiated 3T3-L1 cells. This study demonstrated that 3T3-L1 cells at an undifferentiated state have a capacity for spontaneous fusion with differentiating myoblasts following myogenic differentiation, and that the capacity is lost after terminal adipose differentiation.